INTRODUCTION
Rapesees meal is a good source of feed especially for ruminant animals. There are three main kinds of rapeseed that processed by different methods: dark yellow powder (by prepress-extraction), brown slice (by screw press) and green slice (by low temperature press). The traditional processing method for rapeseed meal in China is the high temperature treatment and which is applied popularly.
However, the general processing methods, prepressextraction and screw press for rapeseed heated at 110°C or higher than 120°C, respectively, so the excessive heat damage to the rapeseed protein and amino acids may be inevitable. Chen and Campbell (2003) evaluated the amino acid degradability of canola/rapeseed meal in rumen and the digestibility of amino acid in residual protein after ruminal incubation by precision-fed rooster bioassay, and reported that traditional process could decrease the degradability of amino acid in rumen but may decrease total availability of amino acids of rapeseed meal. Heat-damaged whole soybeans also caused a drop in the intestinal digestibility of essential and nonessential amino acids (Faldet and Satter, 1991) .
The objective of this study was to evaluate the effect of different processing methods on the amino acids digestibility of rapeseed meal and also the effect of variety of rapeseed meal (one traditional rapeseed meal and three double low rapeseed meal).
MATERIALS AND METHODS

Rapeseed meal samples
One traditional rapeseed meal sample (sample A, prepress-extraction, 110°C, 60 min) and three double low rapeseed meal samples (sample B, prepress-extraction, 110°C, 60 min, sample C, screw press, higher than 120°C, 25-60 min and sample D, low temperature press, lower than 80°C) obtained from local crushing plants were used in the study.
Ruminal incubations
Two ruminally cannulated local steers fed a grass-corn diet were used for incubation of rapeseed meal samples. The diet contains 12% of rapeseed meal, and the content of 
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Precision-fed rooster bioassay
Avian adult roosters (3.5 kg weight) were choosed to proceed this bioassay. The fomula feed was used and water was supplied constantly.
The precision-feeding TME technology of Sibbald (1987) was used to determine the digestibility of amino acid in residual samples. A diet containing 30 g residual samples was precision-fed to each of 8 birds per rapeseed meal sample. Endogenous amino acid losses were determined for birds by precision-feeding of 30 g non-nitrogen diet (4% carboxymethylcellulose and 96% starch). All assays were conducted using.
Chemical analyses
The original and residual rapeseed meal samples and the excreta were analyzed in duplicate for dry matter, crude protein(Kjeldahl N×6.25) and amino acids. Amino acids were determined by 835 HITACHI amino acid analyzer. NDF in samples were determined by method of Van Soest.
Statistical analysis of data
Statistical analysis of data was conducted with SPSS 11.0. The test of significance was carried out by One-Way ANOVA method.
RESULTS AND DISCUSSION
Amino acid content
The data in Table 1 shows the amino acid contents of original samples of rapeseed meal and residual samples after 16 h incubation in rumen. For all three double low rapeseed meals and to a lesser extent for the traditional rapeseed meal the amino acids content decreased in the residual samples. Related to the crude protein contents of the samples the amino acid contents was much higher for the traditional rapeseed meal sample than that of double low rapeseed meal samples. In double low rapeseed meal samples, the contents of amino acids in original sample B were similar to those of sample C and D but which had significantly lower (p<0.05) contents of amino acids in residual protein than those of sample B. All these data indicate the degradation rate of amino acid nitrogen in crude protein was higher than that of non amino acid nitrogen in crude protein, and the results also suggest that processing method has significant effect on the degradation of amino acid in ruminal incubation.
Rumen degradation of dry matter, crude protein and amino acids
The degradability in the rumen of traditional rapeseed The ratio of the average amino acid degradability value to the crude protein degradability value for each sample was 1.59, 1.37, 1.62 and 1.10, respectively. In double low rapeseed meal samples the degradability of dry matter and crude protein was significantly higher for sample D that processed by low temperature press than for sample B or C which processed by prepress-extraction and screw press. This could be due to the high temperature employed in the course of these processes. For individual amino acids the degradability values of traditional rapeseed meal sample A was higher than that of double low rapeseed meal sample B. In double low rapeseed meals, sample D that processed by low temperature press had the highest degradability value of amino acid and significantly than that of sample B and C.
Digestibility of amino acids in residual protein as determined by the precision-fed rooster bioassay
The data in Table 3 show that the digestibility of the amino acids in residual protein as measured by the precision-fed rooster bioassay was similar for sample A and sample D. In double low rapeseed meal samples, sample B that processed by prepress-extraction had a higher digestibility of amino acids, similar to that of sample D, than sample C. The results suggest that the processing methods markedly affect the digestibility of amino acids in the residual protein, but variety of rapeseed had not effect. However, when compared with total amino acid availability involving the digestibility of amino acids in the rumen and rooster bioassay (total availability = degradability in rumen +(1-degradability/100)×digestibility of residual protein in rooster bioassay) there were not statistically significant differences for these four rapeseed meal samples. Double low rapeseed meal sample D had higher total availability of amino acids (95%) than that of sample B (84%), sample C (88%) and sample A (88%).
As indicated above, sample A and B had significant difference (p<0.05) in the degradability of dry matter and crude protein although these two samples both processed by prepress-extraction. However, the data in Table 2 and 3 show that the breed of rapeseed meal had not significant effect on the degradability of average amino acids in rumen and the digestibility of amino acids in residual protein. The results also suggest in double low rapeseed meal samples, the processing mothods affect the contents of amino acids in the residual protein, the degradability of dry matter, crude protein and amino acids of rapeseed meal in the rumen and the digestibility of amino acids in the residual protein. In terms of degradability and digestibility of amino acids in rapeseed meal, prepress-extraction is considered to be the best method to process the rapeseed according to the data of sample A and B. Li and Gao (1993) collected 179 rapeseed meal samples processed by different methods and evaluated the availability of amino acids and found that processing methods had strong effect. In this study the results of sample C (screw press, >120°C) and sample D (low temperature press, <80°C) were typical examples: Both the degradability of amino acid in rumen and subsequent availability of amino acids in the residual protein tended to be lower for sample C than for sample D and this result is in agreement with that reported by Chen and Campbell (2003) . These results also suggested that although the methods of screw press protect the protein and amino acids in rumen, it decreased the digestibility of amino acids in residual protein. However, Aldrich et al. (1997) and Mashtaghi and Ingalls (1995) suggested that moisture heat treatment of soybean meal and canola meal could increase the availability of amino acids in the residual protein. Griffin et al. (1993) showed similar results in the assessment of amino acid digestibility of soybean meal. The difference between these results could be due to the difference of moisture heat treatment and dry heat treatment.
With regard to the excessive heat treatment the composition of dietary fiber in the rapeseed meal samples (Table 4) is an important indication and which is not concerned and noted in the previous research. The high content of protein and amino acids in the dietary fiber component of double low rapeseed meal sample B and C in comparison to sample D that processed by low temperature press could be due to an excessive Maillard reactionproduct formation, which always happens in the process, and this reaction-product contains unavailable amino acids.
These results indicate that the processing methods of rapeseed meal have significant effect on degradability of amino acids in rumen and subsequent availability of amino acids in the residual protein, but the breed of rapeseed meal had not significant effect on these indexes. The results also inferred that excessive heat treatment decreased the availability of amino acids of rapeseed meal. In the actual production, rapeseed meal contained high contents of fiber are not suitable for raising bypass protein by dry heat treatment especially in the process of rapeseed meal. 
